Introduction
Heart failure (HF) is a growing public health problem with a worldwide impact. In the United States, approximately 5.8 million people had HF, with an additional 550,000 diagnosed annually. Direct and indirect costs for the care of patients with HF in the United States approached $33.2 billion in 2006. Epidemiologic evidence from other Western countries indicates that HF imposes a major worldwide societal burden because of its prevalence, morbidity, mortality, and related healthcare costs (Lloyd-Jones et al., 2010; Young, 2004) . The public health impact of HF has not been adequately evaluated in many Asian countries. In Taiwan, cardiac disease has been the second or third leading cause of death in recent decades (Department of Health, Executive Yuan, Taiwan, ROC, 2012) . Because HF is the final common pathway for most heart diseases, we can expect a high incidence of HF in Taiwan. Dyspnea is one of the most common and distressing and multidimensional symptoms of HF. Although psychosocial factors likely contribute to dyspnea, only HF clinical characteristics have been studied. To advance the development of effective symptom management interventions, it is necessary to identify all factors that influence dyspnea.
Dyspnea related to decompensated cardiac function contributes to exercise intolerance and physical and psychological distress, which may result in emergency department visits, rehospitalization, and impaired quality of life (Atherton et al., 2012; Clark, 2006) . Symptoms of dyspnea result from complex interactions between signals from the central nervous system and receptors in the upper airway, lungs, and chest wall (Carrieri-Kohlman, Lindsey, & West, 2003; Mahler & O'Donnell, 2005) . Most conditions that cause dyspnea probably do so by more than one mechanism, and different conditions may share common mechanisms (American Thoracic Society, 1999; Malas et al., 2003) . Dyspnea is thought be related to a variety of factors such as the clinical characteristics of the condition and, possibly, to psychosocial factors specific to the individual patient. However, these factors and their potential interactions have not been adequately addressed. The middle range theory of unpleasant symptoms was used to guide the study. According to this theory, dyspnea is influenced by physiological, psychological, and situational factors (Lenz, Pugh, Milligan, Gift, & Suppe, 1997) . When disease (e.g., HF) impacts on an individual's physiological status, psychological and situational factors cannot be independent antecedents of dyspnea. However, individuals perceive dyspnea symptoms as highly affected by psychosocial characteristics. Some investigators found that advanced cancer patients with certain psychosocial and spiritual problems such as those related to propriety preparation, fear of death, and anxiety faced higher risks of dyspnea (Ho et al., 2012; Lenz et al., 1997) . Therefore, we hypothesized that psychosocial factors moderate the association between physiological antecedents and dyspnea.
A moderator is a qualitative or quantitative variable that affects the direction and/or strength of the relationship between an independent or predictor variable and a dependent or criterion variable (Bennett, 2000) . A moderator variable thus influences the strength of the relationship between two other variables. Clinical characteristics reflect various aspects of an HF patient's physical condition and can vary based on current health status. Psychosocial variables, which can be improved by nursing care, were treated as moderators between clinical characteristics and dyspnea. The effect of psychosocial moderators was also examined in the current study. Depression, anxiety, low perceived control, and less social support are common psychosocial phenomena in patients with HF and contribute to poorer disease outcomes in terms of physical symptoms and long-term survival. Because the efficacy of medical treatment is limited for HF, strategies to improve HF patients' psychosocial status are worth greater attention.
This study was designed to determine if psychosocial factors such as depression, anxiety, perceived control, and perceived social support moderate the impact of clinical characteristics (i.e., left ventricular ejection fraction [LVEF] and New York Heart Association [NYHA] functional class) on the expression of dyspnea in HF patients from Taiwan and/or the United States (refer to Figure 1 ). We hypothesized that psychosocial factors would moderate the effect of disease clinical characteristics on dyspnea and that different levels of depression (or anxiety, perceived control, perceived social support) would moderate the impacts of disease characteristics on dyspnea. Moreover, we assumed the moderating effect of psychosocial factors, which are embedded in an individual's cultural context, to be diverse. We thus conducted separate analyses for HF patients in the United States and Taiwan because cultural factors can influence health and illness via the different labels, explanations, and values assigned to symptoms by different cultures (Alqahtani & Salmon, 2008) .
Methods

Design
This was a cross-sectional and cross-cultural analysis that compared the potential moderating influence of psychosocial 
Sample and Data Collection Procedure
Patient inclusion and exclusion criteria were identical for both samples, and participants were recruited from a convenience sample at selected outpatient clinics. Patients who met eligibility requirements first received a confirmation diagnosis for HF using typical signs, symptoms, and echocardiography and were then invited to participate by their primary attending cardiologists. Patients were excluded if they were younger than 18 years old, had a history of cerebral vascular accident or limb amputation, had a recent myocardial infarction (within the previous 6 months) or coexisting terminal disease, were cognitively impaired, or lived in an institution.
Data were collected at outpatient clinics from a total of three medical centers in Taiwan and the United States. Approval to conduct the study was obtained from the institutional review boards of all sites. Informed written consent was obtained from each patient after trained investigators in both countries provided a comprehensive explanation of the study.
Measurement
Modified pulmonary function status and dyspnea questionnaire The Modified Pulmonary Function Status and Dyspnea Questionnaire (PFSDQ-M) measured HF patients' dyspnea. This questionnaire was developed in 1994 for use with patients with chronic pulmonary obstructive disease and modified in 1998 (Lareau, Meek, & Roos, 1998) . Caroci Ade applied the PFSDQ-M to compare patients with HF and chronic pulmonary obstructive disease and found that dyspnea symptoms did not differ significantly between the groups in terms of frequency but did differ significantly in terms of intensity (Caroci Ade & Lareau, 2004) . The PFDSQ-M consists of 15 items that measure dyspnea based on patients' subjective perceptions of dyspnea symptoms. The instrument assesses the main symptom components of experience, frequency, and intensity (i.e., on most days, today, and with usual activity levels). Higher scores indicate more severe dyspnea. In the current study, the Cronbach's alpha of the PFSDQ-M was .92 for Taiwanese HF patients and .91 for American HF patients.
The brief symptom inventory depression and anxiety subscales We used the Brief Symptom Inventory (BSI) depression and anxiety subscales, each containing six items, to measure HF patient depression and anxiety levels (Derogatis, 1993 (Derogatis, , 2006 . Participants rated their level of distress related to a given item on a scale of 0Y4 (0 = not at all and 4 = extreme). Scores were averaged and thus could range from 0 to 4, with higher scores indicating higher depression and anxiety levels. Mean depression subscale scores for samples of healthy individuals, outpatient psychiatric patients, and inpatient psychiatric patients were 0.28, 1.80, and 1.77, respectively (Derogatis, 2006) . HF patient depression and anxiety scores ranged between 0.78 and 0.81 and between 0.67 and 0.72, respectively (Khalil, Hall, Moser, Lennie, & Frazier, 2011) . A previous study used a cutoff score of 0.28/0.35 or higher to indicate the presence of depression/anxiety symptoms (Khalil et al., 2011 ). Cronbach's alpha values in this study were .82 for Taiwanese HF patients and .89 for American HF patients for the BSI depression subscale, and .73 for Taiwanese HF patients and .82 for American HF patients for the BSI anxiety subscale.
Control attitudes scale-revised
The Control Attitudes Scale-Revised (CAS-R) is an eightitem instrument that evaluates an individual's perspective of their ability to control their heart disease. Moser developed this instrument for measuring the degree to which patients feel they have control (and conversely a sense of helplessness) related to their cardiac disease . Subjects rate their level of agreement with the items on the instrument on a Likert scale (1Y5 or 1Y7), with the sum providing a total overall score. A higher score indicates higher level of perceived control. Cronbach's alpha for the CAS-R in the current study was .77 for Taiwanese HF patients and .78 for American HF patients.
Multidimensional scale of perceived social support
The Multidimensional Scale of Perceived Social Support (MSPSS) is a 12-item measure of perceived social support (Bruwer, Emsley, Kidd, Lochner, & Seedat, 2008) . The total score and subscale scores for family, friends, and significant others indicate level of perceived support. The MSPSS uses a 7-point Likert scale and responses ranged from 1 to 7 (with 1 = very strongly disagree and 7 = very strongly agree). Therefore, a higher total score infers greater perceived support. Cronbach's alpha for the MSPSS questionnaire in the current study was .89 for Taiwanese HF patients and .92 for American HF patients.
Excellent psychometric properties for both the original and Chinese versions of the PFSDQ-M and MSPSS were previously shown (Huang et al., 2008; Lareau et al., 1998; Yen & Lundeen, 2006) . Scrupulous translation and backtranslation processes were used to develop the Chinese version of BSI and CAS-R before formal data collection (Huang, 2009; Khalil et al., 2011) .
Statistics
We used multiple regression analysis to determine whether changes in psychosocial factors change how clinical characteristics affect the level of dyspnea in Taiwanese and American VOL. 21, NO. 1, MARCH 2013 patients. We used dyspnea as the dependent variable in our regression model and clinical characteristics (NYHA functional class and LVEF), one of the four psychosocial factors, and two interaction terms of both psychosocial and clinical characteristics as independent variables in each regression model. A statistically significant interaction term provided evidence that a given psychosocial factor moderated the association between clinical characteristics and level of dyspnea. Whether each of the four psychosocial factors was moderated was investigated separately to avoid multicollinearity. T statistics were calculated based on Hardy's methodology (Hardy, 1993) to examine whether moderated effect strength differed between countries. All analyses were carried out using SPSS Version 16.0 (SPSS, Inc., Chicago, IL, USA).
Results
Patients in both groups experienced similar levels of dyspnea severity (1.14 T 1.38 Taiwanese, 1.22 T 1.36 American, p 9 .05), depression (0.57 T 0.70 Taiwanese, 0.58 T 0.75 American, Taiwan (Table 1) . Dyspnea correlated significantly with NYHA functional class, depression, anxiety, perceived control, and perceived social support, but not with LVEF. This means that HF patients with more severe dyspnea and higher NYHA functional class, depression, and/or anxiety perceived less control and social support ( Table 2) . Table 3 shows results of multiple regressions with interaction clinical characteristic terms and individual psychosocial factors. Perceived social support was found to moderate the association between NYHA and level of dyspnea in Taiwanese HF patients (B = 0.08, t = 2.15). Patients with worse NYHA functional class level experienced more severe dyspnea, meaning that perceived social support can enhance the effect of NYHA functional class on dyspnea. In addition, both depression and anxiety were found to moderate the association between LVEF and level of dyspnea in the American HF patients (B = 0.75, t = 2.24; B = 0.85, t = 2.08, respectively). On the other hand, perceived control was not a significant moderator in either country. Not surprisingly, a positive moderating effect of perceived social support on the association between NYHA functional class and level of dyspnea was found among the Taiwanese group and no effect was found in the American group (B = j0.03, t = j1.73); this showed a difference between groups (B = 0.11, t = 2.67). The moderating effects were illustrated where level of dyspnea as a function of clinical characteristic for selected value (mean T SD) of psychosocial factor (Figures 2Y4). Depression and anxiety had a positive moderating effect on the association between LVEF and dyspnea in the American group; that is, escalating depression and anxiety increased the effect of left ventricular systolic function on dyspnea (Figures 2 and 3 ). Perceived social support had a positive effect on the association between NYHA functional class and the dyspnea interaction effect in the Taiwanese group; that is, lower levels of perceived social support increased the effect of NYHA functional class on dyspnea (Figure 4 ).
Discussion
Perceived Social Support: Moderator Between Dyspnea and New York Heart Association Functional Class
Perceived social support had a positive moderator effect between NYHA functional class and dyspnea in Taiwanese HF patients. Dyspnea in patients with HF was highly related to performed activities as measured using the PFSDQ-M, which in the current study consisted of items related to daily self-care activities. We found that NYHA functional class severity correlated positively with the degree to which dyspnea affected the performance of daily activities. Perceived social support can augment the association between NYHA functional class and dyspnea, which means that supplementary perceived social support enhances the positive effect of functional class on dyspnea in Taiwanese HF patients. This result seems to conflict with the original perspective of the meaning for social support. Cultural differences among subjects from different countries may be the reasons.
The way individuals express symptoms such as pain or discomfort differ from culture to culture. Furthermore, the meanings of symptoms are different from the perspective of patients and their caregivers (Spector, 2000) . Patients tend to express their psychological needs using physical complaints instead of clearly communicating how they feel verbally. In Shenoy's study, Asians showed a more external attribution because of a somatic tendency for expressing psychological symptoms. On the other hand, Caucasian Americans displayed an internal style based on psychological tendency (Ondeck, 2003; Shenoy, 2003) . Moreover, cultural background affected the manner in which patients presented their complaints. Patients would ''fit'' certain signs with society's majority values and, as a result, would correlate with the degree of attention received (Zola, 1966) . In Taiwanese society, caring is expressed as unconditional emotional and physical support for loved ones through action but is not necessarily a verbal response. More perceived social support makes HF patients more confident to ask for help from caregivers for daily care activities for Taiwanese HF patients. Embedded deeply in its culture, Confucian philosophy remains an inseparable part of Taiwanese society and thinking process. Confucianism focuses primarily on the importance of interpersonal relationships based largely on an individual's responsibility for all of society. Family is a small unit of one clan and the foundation of society. Therefore, the primacy of family and affiliation ties individuals closely together in Taiwan.
Filial piety is an important part of the moral philosophy of Confucianism and is a core value of Taiwanese families (Melby, 2005; Ondeck, 2003; Tung, Chen, & Liu, 2006) . Most patients in this study lived with and were cared for by their family. The more severe an HF patient's disease status is, the more deficient his or her self-care ability would be; therefore, HF patients depend on their caregivers for most daily life activities. The more social support HF patients perceived, the more they would express their dyspnea. This serves as a mechanism for HF patients to seek attention from close family members or significant others in Taiwan culture. Symptom expression of Taiwanese patients tends to be a 
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culturally specific communication style, especially in older people (Chiang-Hanisko, 2002) . Paying more attention to issues in the social dimension such as perceived social support of HF patients in Taiwan by cultural sensitivity can result in a higher quality of care. Interventions to alleviate dyspnea by involving patient families or significant others for the growing population in Taiwan is essential and also effective.
Depression and Anxiety: Moderators Between Dyspnea and LVEF
Studies of the predictive effect of depression and anxiety on dyspnea and other physical symptoms have yielded confirmed results from previous investigators (Bekelman et al., 2007; Neuman, 2006; Silver, 2010) , yet a moderator effect was not shown from preceding empirical studies. Depression and anxiety significantly moderated the relationship between LVEF and dyspnea only in the American patients in the current study. Higher depression and anxiety levels have a lower LVEF effect on dyspnea. In other words, regardless of the LVEF situation, more depressed or anxious HF patients experienced more severe dyspnea in the American group. In Neuman's 9-year prospective study, the causal relationship between dyspnea and anxiety was confirmed (Neuman, 2006) . Without considering clinical status and recruiting all types of HF, in Carels' investigation, mood and emotional functioning were significantly associated with HF physical symptoms, which suggests that psychosocial factors may exacerbate or ameliorate physical symptoms in HF patients (Carels et al., 2004) .
A key result of this study was the finding that the ability of depression and anxiety to moderate the intensity of dyspnea differed significantly between our American and Taiwanese samples. The role of depression and anxiety as a moderator between clinical characteristics and dyspnea has not been explored previously. Depression and anxiety can buffer the effect of LVEF on dyspnea; hence, even HF patients' LVEF cannot be changed and effective interventions alleviating depression or anxiety would help end their dyspnea. Similar cultural effects on depression and anxiety expression were noted in previous studies (Evangelista, Ter-Galstanyan, Moughrabi, & Moser, 2009) .
Another reason underlying the moderator effect difference between groups in this study may be the great disparity between subgroup percentages between Taiwanese and American HF patients. Depression and anxiety were not significant moderators among Taiwanese patients. Because of similar levels of depression, anxiety, and dyspnea in the Taiwanese and American groups, the possible reason may be the conspicuous disparity of percentage distribution of preserved LVEF between the two. Most subjects (71.1%) in Taiwan were HF with normal LVEF, but the percentage in the United States was relatively lower (42.7%). HF patients with preserved LVEF tended to experience more severe dyspnea in both groups when focusing on the interaction effect of clinical status and dyspnea. The Taiwanese group had a greater percentage of preserved LVEF HF patients, so that the moderator effect of depression and anxiety may have been buried.
On the basis of findings in this study, interventions focused on depression/anxiety reduction such as psychological counseling may best help improve dyspnea for American HF patients, wheareas interventions involving families and focused on HF patients' social support may best help improve dyspnea for Taiwanese HF patients.
Limitation
Several issues related to the current study may limit the ability to generalize results. First, because of time limitation, sample size was not large enough to include more variables for examining HF patients' dyspnea predictors, especially clinical characteristics. More biomarkers of dyspnea should be involved in future studies. Second, confident directionality of the association between psychosocial factors and dyspnea, particularly depression and anxiety, can be increased by disease progress. A longitudinal study design is necessary for next-step cross-sectional in future studies. Finally, for clarifying the diversity of cultural effects among groups, homogeneity of different samples should be considered, such as matching methods to deal with demographic data before comparing groups. Modification of this study to overcome these limitations should strengthen and clarify this study's findings.
Conclusions
Depression, anxiety, and perceived social support moderated the relationship of clinical characteristics with dyspnea in both Taiwanese and American HF patients. This study showed that perceived social support enhances the effect strength of clinical characteristics on dyspnea in Taiwanese HF patients. HF patients who perceived more social support experienced more severe dyspnea that was triggered by clinical characteristics. Also, depression and anxiety were significant moderators between clinical status and dyspnea in American patients only. HF patients with more depression and anxiety experienced more severe dyspnea affected by clinical characteristics. A dyspnea management intervention focused on depression and anxiety for American patients and social support for Taiwanese HF patients should be more effective at achieving symptom relief. The differences in findings from the two patient samples also provided evidence for cultural diversity in ascertaining factors that moderate the relationship between HF characteristics and dyspnea. 
